A thermodynamic description is,presented of the isothermal, isohaline steady vertical flow of water in a swelling porous medium. An expression for the rate of steady flow is derived which is a straightforward generalization of well-known results in standard flow theory but which differs considerably from an equation derived previou.sly by Philip to describe the same process. This difference, aside from changes in notation, is shown to be the artifact of an error in procedure. An application of the flow equation derived is made to a simple model of steady evaporation from a bare soil containing a shallow water table. A significant result of the calculation is that the standard flow theory, applicable only to nonswelling porous media, will always underestimate the rate of evaporation when it is applied to a swelling porous medium.
The theoretical study of the vertical steady flow of water the gravichemical potential, or total potential, of water. Equathrough swelling porous media, such as soils or clays, was ini-tion (1) is expressed in a coordinate system which is congruent tiated in a systematic way by Philip [1969a Philip [ , 1972 
and the function k(O, P) along with the hydraulic conductivity will determine the flow rate. It is possible to show that given three physically reasonable conditions, the flow rate always will achieve a maximum positive value, corresponding to a maximal upward flow, at some moisture content greater than that at which k(O, P) first becomes equal to zero, but one quite probably less than that at which air entry occurs. 
show that k(O, P) decreases from the value 0, when 0 = 0p, given condition 1. Moreover, as 0 increases to its maximum 
where • is the wet specific gravity of the medium and k*(O) is proportional to k(O, P), giv.en in (6). However, Philip [1969a] states the conclusion that k(O) exhibits a minimum, as a function of 0 only at the maximum possible moisture content. As was shown in the previous section, k(O) should, in general, exhibit a minimum value at some moisture content less than the maximum possible.
STEADY EVAPORATION FROM A WATER T^aLE
An interesting application of (5) is to a simple model of steady evaporation from a bare soil with a shallow water table. This problem was treated theoretically for a nonswelling soil by Philip [1957] , Gardner [1958] , and Gardner and Fireman [1958] . Their work has been reviewed by Hillel [1971, chapter 9] . The maximum evaporation rate for the nonswelling soil is found by setting f/,o and (dP/dz)e equal to zero in ( . As was pointed out in connection with (5), water movement from a dry region of the soil profile to a wetter region can occur if the moisture gradient is more than compensated for by the negative gradient of overburden pressure to produce a negative gradient of total potential. In this regard it is worthwhile to note that when the total potential has been measured along with the moisture content in studies of 'anomalous' water movement during evaporation, the gradient of the total potential is found to be negative even though the moisture gradient is positive [Rode, 1969, p. 393] . The possibility of water movement along the moisture gradient during evaporation in a swelling soil was discussed also by Philip [1972] .
